The past twenty-five years have seen a tremendous increase in interventions by state governments into local public service provision through mandates related to employee compensation and production processes and tax and spending limitations. Reflecting this phenomena, a substantial literature has arisen examining the impact of these mandates on both spending on and the quality of public services. Here, we focus on another impact of mandates on public services, the use of volunteers and fund-raising by local governments. We develop a model of contributions to local public services, which predicts that tax limits increase both the use of volunteers and fund-raising and mandates increase the use of volunteers. These predictions are then tested using data on 1,846 fire-protection departments in twenty-eight states in 1993. Specifically, we examine how the existence of mandates and tax limits influences the type of department (volunteer; paid; or combined) as well as on the extent of fund-raising. The results of our empirical work generally support our theoretical predictions. The existence a tax limit makes it 11% more likely that a department (of mean characteristics) is volunteer and 10% more likely that it engages in fund-raising. A mandated pension increases the probability that a department is volunteer by 13% and increases the likelihood that it engages in fund-raising by approximately 7%. This research is based on Bice's doctoral dissertation. The authors wish to thank Bice's dissertation committee, Eugenia F. Toma, John Garen, Frank Scott, Weiren Wang, and Jeffery Talbert for guidance and insight; participants at workshops at the University of Kentucky for thoughtful feedback; Rich Steinberg, John Benoit, Ken Perkins, and Sandy Thompson for advice at a preliminary stage of the research; and the large number of individuals associated with the fire protection service who took time to answer questions concerning fire departments and related topics.
Introduction
The 1970's and '80's saw both the increased intervention of the federal government in state and local government policies and the state government in local policies through mandates and tax/expenditure limits. From 1971 From -1978 an estimated total of 1,440 mandates were imposed by state governments; in the thirty preceding years only 1078 were passed. Of the mandates passed from 1971 to 1978, 137 were revenue constraints (tax and expenditure limits). This is was a dramatic increase from the 78 revenue constraints imposed in the preceding thirty years. Reflecting this rapid growth in the use of mandates and TEL, a large literature has emerged that evaluates the impact of limits and mandates on the growth (or level) of government spending at the local level. We offer a brief review of this literature in the next section. An issue that has attracted less attention is how mandates and TEL may affect how local public services are produced. Many of the mandates imposed by state governments on local governments not only affect how much of the public service is provided but how it is produced. For example, in education, state governments frequently mandate a maximum student/teacher ratios as well as training requirements for the teachers. Similar training requirements are found for police and fire protection. In addition to mandates that may result in higher quality inputs, state mandates regarding compensation such as mandatory pensions may increase the cost of labor relative to other inputs (capital) and, when possible, result in more intensive use of capital.
Another potential substitute for paid, professional personnel is the use of volunteers by the local government. While a growing literature has examined how government policies have influenced private contributions, there has been much less analysis of the use of volunteer labor services and fund-raising practices in local public agencies and services. 3 The few studies that have looked at volunteer labor (time), including Mechik and Weisbrod (1987) ; Brown and Lankford (1992) ; Andreoni et. al. (1994); and Freeman (1996) , have focused on who volunteers and how much volunteer labor they provide, rather than on the type of organizations for which they volunteer. The limited analysis on volunteerism in the public sector, should not, however, be interpreted as evidence that contributions play an insignificant role in public service provision.
Volunteers are used in numerous public services including education, museums, recreation programs, and security. Based on a survey of administrators in 736 municipalities, Sydney Duncombe (1985) reports that almost three-fourths of municipalities use volunteers in some capacity. The focus of our empirical analysis, fire protection services, has traditionally employed volunteer services. There are between 1 and 1.5 million volunteer fire fighters staffing between 25,000 and 28,000 fire departments in the United States (Simpson, 1996) . Fire protection services involve volunteers in approximately three-fourths of the geographic area of the country.
Given that volunteers are frequently used in the public sector and fund-raising is often a significant source of revenue for some public services, we might expect that these contributions might be affected by mandates and TEL. Specifically constraints imposed on tax revenues or mandates that increase the cost of professional employees in the public sector might lead to increased use of voluntary contributions of labor and money. If mandates change the use of volunteers in public services as well as shift the revenue source from taxes to contributions, studies focusing on the impact of mandates on budgets may overestimate the impact of mandates on service quality. In addition, with substitution of volunteers, the costs and benefits of mandates become more difficult to discern since we must consider the relative cost and productivity of voluntary and paid labor. Finally, if contributions across households are not proportional to their local tax payments, then increases in contributions resulting from mandates effectively redistribute the burden of supporting the local public service.
It is this type of potential impact of TEL and mandates on the use of voluntary labor and fund-raising by local governments that is the focus of our paper. After developing a model of contributions of money and labor to local public services, we use the model to predict the impact of mandates and TEL on the use of voluntary labor and fund-raising. These predictions are tested with data on 1,846 fire departments in 28 states in the year 1993. The results of our empirical analysis generally confirm our theoretical predictions --mandated pension plans and TEL reduce the likelihood that a department employs paid firefighters. In addition, we find that TEL increases both the likelihood that a department engages in fund-raising and the level of fundraising by departments that engage in it.
In Section 2 we review several branches of the public finance literature that are germane to this issue. Our model of monetary and labor contributions to local government services is presented in Section 3. Section 4 develops the empirical model and discusses the data. Section 5 presents our findings. Caveats, extensions, and policy implications are discussed in Section 6.
A Review of the Literature
This study merges the insights and methodologies of three distinct strands of literature in public finance. This study, like a number of others, examines the impact of mandates on local public service provision. Unlike these studies, it considers how these mandates affect the use of voluntary labor and funds in public services. This study is also related to a large literature on the impact of government policies and programs on charitable contributions. Unlike these studies, however, the contributions are in the public, not the non-profit, sector and the government interventions we examine are mandates and tax limits, not changes in tax rates or increases in government spending. Finally, this study is related to a smaller literature on the provision of fire protection, though its focus on the impact of state regulations and limitations on the use of volunteers or fund-raising in fire protection services has not, to our knowledge, previously been examined.
The majority of the literature on the impact of mandates on local public services has examined the impact of TEL on the growth rate of local government expenditures (see Abrams and Dougan (1986) , Preston and Ichniowski (1989) , Doyle (1994) , Elder (1992) , Poterba and Rueben (1995), and O'Sullivan et al. (1995) as examples). These studies generally found an inverse relationship between limitations and the growth rate of expenditures. 4 Fewer studies have attempted to measure the impact of mandates on the quality or output of local public services (see Rhine (1989) , Doyle (1994) , Figlio (1996) , and Figlio and O'Sullivan (1997) ). These studies generally suggest, contrary to the opinion of TEL supporters, that these limits do reduce service quality. Perhaps most relevant to our study is Doyle (1994) , which finds evidence that tax limits reduce the quality of fire protection services.
Perhaps the study that most clearly parallels ours is Brunner and Sonstelie (1997) who note that since the passage of Proposition 13 more affluent districts are turning to contributions of labor and money to increase the resources devoted to local education. Our work is in a similar vein; TEL and mandated benefits may encourage localities to increase reliance on voluntary contributions of time and money for the provision of fire protection.
The literature on mandated employee benefits generally supports the proposition that mandated benefits are less distortionary than public provision financed through general taxation; the wages of benefit recipients decrease to substantially off-set the cost of providing the benefit. Gruber and Krueger (1991) examines the incidence of mandated worker's compensation insurance and finds that about 87% of the cost of worker's compensation insurance is off-set by wage reduction. Gruber (1994) also finds evidence that the incidence of mandated maternity benefits is shifted to the wages of women of childbearing age and their husbands.
The literature on the private provision of public goods frequently focuses on the influence of government policy on donations to nonprofit organizations and the connection between contributions of time and contributions of money (Clotfelter (1985) provides a comprehensive survey). While numerous studies have focused on estimating the price and income elasticities of contributions, other studies have examined the influence of government spending on private contributions. Schiff (1985) and Kingma (1989) , for example, find evidence that while government spending "crowds out" private contributions, the substitution of public funds for private contributions is not complete. Andreoni (1989 Andreoni ( ,1990 suggest that incomplete "crowding out" may be explained in part by assuming that donors receive a "warm-glow" from their contribution. In a similar vein, Freeman (1996) introduces the concept of a conscience good to account for the importance of requests in generating contributions of labor.
Work examining fire protection can be divided into papers focusing directly on some aspect of fire protection itself, such as McChesney (1986), Perkins (1987) , and Perkins and Benoit (1995) , and papers using fire protection as an empirical application, such as Ahlbrandt (1973a Ahlbrandt ( , 1973b , Stinson (1978) , Vehorn (1979 ), Brueckner (1981 , Thompson and Bono (1992 and 1993) , Doyle (1994) , Duncombe (1991 Duncombe ( , 1992 , Ducombe and Yinger (1993) and Ducombe and Brudney (1995) . A number of the papers involving fire protection have built on the foundations laid by Borcherding and Deacon (1972) and Bergstrom and Goodman (1973) concerning the estimation of reduced-form demand equations for publicly provided goods. Duncombe and Yinger (1993) note that the emprical validity of much of the work on local public goods is suspect because of an unclear conception of economies of scale and the implicit assumption that service outcomes are independent of the local environment. Only two papers of which we are aware, Stinson (1978) and Duncombe and Brudney (1995) , examine the choice between volunteers and paid labor in the provision of fire protection. Stinson (1978) assumes that volunteer activity is valued strictly for its tax reduction benefits. Using a sample of 43 municipalities in Minnesota, his results generally support the predictions that the opportunity cost of potential volunteers influences the ability/decision of a municipality to maintain a volunteer fire department. Duncombe and Brudney (1995) argue that volunteers impose non-trivial costs on the recipient agencies, in this case fire departments, implying that the differing productivity of volunteers and professional fire fighters must be weighted against their differing impacts on the department's budget to determine the appropriate mix. Using data on municipal fire departments in New York state during the mid-eighties they find an inelastic factor demand for volunteers, consistent with the conjecture that volunteers impose non-trivial costs on their employers.
In the next section we develop a model of individual donations of both labor and money to a public service similar to the models of Andreoni (1989) and Andreoni et. al. (1994) . In addition, following Duncombe and Brudney (1995) , we incorporate a cost of using volunteer labor and fund-raising into the budget for the locality. Using this model we then generate predictions of the impact of mandates and TEL on the use of volunteers and monetary contributions in the provision of public services.
A Model of Contributions to Public Services
In this section we present a simple model that characterizes the decision of households to contribute labor and money to a public service as well as the decision of the government to use voluntary labor or accept monetary donations (fund-raise). We develop this model to generate testable predictions of how voluntary contributions to public services may be affected by tax limits and mandates. Since this is our motivation, we try to keep the model as simple as possible
while still incorporating what we believe are some of the important factors that determine contributions to public services.
The Model Structure

The Household Decision
Each household chooses its contributions of labor and money towards provision of the public service. Following Andreoni (1989) , we assume that households derive some intrinsic benefit or "warm glow" from their contributions of labor and money. In addition, each household considers the impact its contributions have on the quality of the public service. Let household i's utility function be given by 
Public Service Production
We assume that the public service is produced using paid and volunteer labor according to the production function
where P denotes paid (professional) employees. This production function implies constant marginal product of labor, which is clearly unrealistic. We make this assumption to ensure that the decision to change the tax rate or contributions of labor and money does not depend on 
where N is the number of households in the locality; F j , j = V, D is a fixed cost associated with having volunteers or engaging in fund-raising. The term c P denotes the marginal cost associated with employing paid employees. These costs include wages, training costs, and fringe benefits. The existence of a fixed cost for fundraising (donations) and employing volunteers explains, within the context of this model, why many localities do not use voluntary labor or have any fundraising activities at all.
The Determination of the Voluntary Contributions
We assume that the tax rate (and public expenditures on the public service) are chosen to maximize the utility of the median voter, that is, the voter with the median demand for the public service given the contributions of labor and money (donations). Each household in the locality chooses how much it wants to contribute given the contributions of other households in the locality and the tax rate. More formally, we have a Nash equilibrium in donations and volunteer labor. 8 When deciding how much to contribute, each household assumes that its contributions increase public service quality, but do not influence the tax rate or the contributions of other households. The problem facing each household is 
The first order conditions for (5) are:
Our formulation of the first order conditions does not assume an interior solution; that is, we allow for the very real and empirically relevant possibility that households opt to contribute nothing to the public service. Note that each household, when considering how much to contribute, considers both the intrinsic value of the donation as well as the impact it will have on the level of the public service.
As our budget constraint suggests, it may not be optimal to use any volunteer labor or undertake any fund-raising if the fixed costs of doing so are very high relative to the expected contributions. We assume the government has a choice of not using any voluntary labor and/or doing any fund-raising (receiving donations) or accepting all contributions it receives. The government thus accepts voluntary contributions of labor if
and accepts monetary contributions if
where the superscript * refers to the values that satisfy (6) -(7). If (8) and (9) are satisfied, then (6) - (7) gives the equilibrium values for contributions. If (8) is not satisfied then contributions of labor equal zero for all households and equilibrium values of donations are given by (6); if (9) is not satisfied then (7) gives the equilibrium value for volunteer labor. 
The Impact of Mandates and Tax and Expenditure Limits
The model's purpose is to predict the impact of state imposed mandates and tax and spending limits on contributions of labor and money to the public service. To keep the analysis relatively simple and to provide concrete results we assume that all households are identical.
Therefore each provides an identical amount of labor and monetary contributions in equilibrium.
While this is obviously not observed, particularly for labor contributions, we can think of this as the impacts of mandates and tax limits on the "average" or representative household. 
where E DD VV DV = − φ φ φ 2 > 0 to ensure stability. These comparative statics indicate that both donations and voluntary labor increase as a result of a tax limit that reduces the tax rate below that desired by the residents. If households contribute strictly for reasons of "altruism", that is, for the impact it will have on the public service (U D =0), then a tax limit will have no impact on the budget as donations will completely replace the tax revenue. However, if there is some "warm glow" (U D >0) contributions will not entirely replace the lost tax revenue because of diminishing marginal utility from contributions. Voluntary labor unambiguously increases as a result of the imposition of a tax limit. We summarize these predictions in the following proposition:
Proposition 1. The imposition of a tax limit that reduces the tax rate below that determined in the absence of the tax limit will: A) increase private donations; B) increase voluntary labor if used in the absence of the tax limit; C) decrease expenditures on the public service but less than the reduction in tax revenue.
In addition to the imposition of tax and expenditure limits, state government intervene in the provision and production of local public services through mandates that often constrain the production process used by localities or the compensation structure received by the local employees. We model these mandates as increasing the marginal cost of employing professional staff, c the locality, in addition to the donations and volunteer labor, may also change. Rather than attempting to model how local taxes may respond as the result of a mandate we evaluate the impacts of these state actions in the absence of changes in local taxes. We then discuss, in a less formal way, the expected impact of these state policies when local taxes also respond.
While we treat mandates as simply increases in c P , this may not be the result of a mandate if the mandated benefit (pension, for example) is capitalized into wages (see Summers (1989) and Gruber and Krueger (1990) ). Analogously, mandates on the mix of inputs and training of personnel may not have any effect on employment costs if the mandate is not binding, that is, if in the absence of the mandate the locality would meet the requirements of the mandate.
Our empirical work related to mandates is, in part, an examination of whether mandates imposed on local services are binding.
We obtain the impact of mandates on contributions by totally differentiating (6)- (7). The results for the impact of an increase in the cost of professional employees are ambiguous for monetary contributions. For donations we have
and for voluntary labor we have
The increase in the cost of professional employees unambiguously increases the use of voluntary (10a) and (10b). At the extreme, if tax increases fully offset the increase in c P then the only impact on volunteer labor would be a reduction attributable to lower after-tax income because of the tax increase. The impact on monetary contributions would clearly be negative as the marginal product of a monetary contribution has decrease when c P increases.
Proposition 2 A. Increases in the cost of professional employees will increase volunteer labor contributions. B. The increase in labor contributions due to the increase in cost of professional employees is greater, the less the locality is able to increase its taxes as a result of the increase in costs.
In summary, then, we expect tax and spending limits to decrease both monetary contributions and volunteering. Mandates, to the extent that they increase the cost of using professional employees are predicted to increase the use of volunteer labor even if taxes also increase. The impact of mandates on monetary contributions is less clear, though likely to be negative as people substitute to labor contributions and tax increases with the increase in the cost of professional employees. These predictions form the basis of the empirical tests that are developed in the next section.
Data and Empirical Model
A Model of Department Choice and the Use of Fund-Raising
In Section 3 we developed our model of contributions in a framework in which there were fixed costs of using any volunteer labor at all or engaging in any fund-raising. These fixed costs may lead many fire departments to choose not to use any volunteers or to engage in any fund-raising. In our sample of fire departments, approximately 20% of all departments employ no volunteers and 54% of all departments do not regularly pursue monetary donations. The presence of the fixed cost implies that if contributions of labor and money are used, they will generally comprise a meaningful percentage of the resources devoted to provision of the public service.
To integrate our comparative static analysis into a discrete-choice model that motivates our empirical analysis, we distinguish between observed volunteer labor contributions, (V , are the amounts (for the locality) that satisfy (6) and (7). However, for these to be the actual contributions, V = V * and D = D * , it must also be the case that (8) and (9), the fixed cost conditions, must be satisfied. Representing V * and D * as linear expressions gives
where X ij denotes characteristics of locality i in state j; M j is a vector of mandates in state j that affect fire protection services; and T j is a measure of the existence and extent of tax limitations. 
Then using (13a) and (13b) we have
)
and
where P(.) refers to the probability (cdf) function. Then differentiating (13a) with respect to T j and M j gives
An increase in the level of taxes allowed (less stringent limits) will decrease the probability that a department uses voluntary labor. The adoption of a mandate, if it is binding, should increase the cost of professional employees and therefore increase the probability that a department is volunteer. If we differentiate (13b) with respect to T j we have
An increase in the level of taxes allowed will reduce the probability that a department engages in fund-raising.
Fire departments are categorized as volunteer, combined, or professional based on the extent that they use volunteers, with volunteer departments using volunteers almost exclusively and professional departments using, at the most, only a very few relative to the number of professionals they employ. Let TYPE i , denote department type with i =1 denoting volunteer; i =2, combined; and i = 3 is paid. Assume that for a department to be classified as professional the number of volunteers must exceed some number, θ, or V > θ Then modifying (13a) to model the determination of departmental type gives
Data
To estimate the impact of state mandates on voluntary contributions to public services, a random sample of 2,970 fire departments in 28 states was compiled from several sources. 13 The variables include measures for characteristics of the fire department, the service area, and the state in which the department is located. Omission of incomplete observations leaves a sample of 1,846 complete observations on fire departments and their service areas. The summary statistics reported in Table 1 55% of the fire departments in the sample classify themselves as volunteer departments.
Another 25% of the departments classify themselves as employing a combination of paid and volunteer labor. The remaining 20% of the sample identify themselves as paid departments.
This breakdown is quite similar to the distribution reported in the 1994 Fire Engineering Directory of Municipal Fire Departments. 15 The process of merging census data with observations from the directory seems to have slightly increased the percentages of combination and paid departments in the sample at the expense of volunteer departments.
The South, Southwest, and Midwest contain generally similar breakdowns of department types, with around 55% volunteer, 25% combination, and 20% paid. The Northwest contains the highest percentage of combination departments, with almost 50% of departments employing both volunteers and professional fire fighters. The region with the smallest percentage of paid departments is the Northeast, where only 10% of the departments are paid. All empirical work includes categorical variables to control for these differences across regions.
Variable Definitions and Expected Results
We include a number of explanatory variables to control for the impact of state and local level characteristics. The variables of primary interest are Pension and Limit. Both categorical variables indicate the presence or absence of mandates applying to fire protection or local government spending.
The categorical variable Pension is equal to one for the eight states that require a pension plan solely for paid fire fighters. 16 Mandated pensions are predicted to decrease the probability that a department employs any paid fire fighters and increase the probability that a department employs volunteers. Controlling for department type, the existence of mandated pension requirements is predicted to decrease the employment of paid fire fighters in paid and combination departments. 17 We expect that combination departments will substitute volunteer labor for at least some of the foregone paid labor. The theoretical impact of pension mandates on monetary contributions is ambiguous. If there are economies of scope to fund-raising and volunteer recruitment, then pension mandates may increase the ability of departments to engage in fundraising. Conversely, residents that have increased their labor contributions in response to pension mandates may desire to decrease their monetary contributions.
Following Poterba and Rueben (1995) , Limit is equal to one for the twenty-one states that limit any of the following aspects of municipal government's financing decisions: the overall property tax rate, property tax revenues, or general revenues and expenses. We do not count limits on the rate of property tax increases as effective limits. 18 TEL are predicted to increase reliance on local contributions of both labor and money.
A number of local level characteristics including community demographics and income measures are also included. These characteristics are included as measures of both determinations of the relative costs of using volunteers versus paid fire-protection in the area and the extent of the volunteer base as suggested by the work of Stinson (1978) and Ducombe and Brudney (1995) on the determinants of the use of volunteers in fire protection. included to control for unobserved characteristics correlated with geographic region.
Empirical Results and Discussion
Tables 2 summarizes the results for a two specifications of probit and ordered probit equations, respectively, on the determinants of the use of volunteers by departments. The specifications differ in the treatment of fire protection districts. 21 In one specification for the probit and ordered probit, a categorical variable is included for departments organized as special taxing districts while another specification omits this variable. We include Fire Protection District because departments organized as special taxing districts may have advantages in raising revenue through taxes or bonds. However, there is some concern that Fire Protection District is endogenous as it is a choice of departments given their state allows for special districts.
Alternative specifications we estimated include having a categorical variable for whether special districts were allowed in the state and specifications in which we only use departments not in fire protection districts. Generally we find that in both the probit and ordered probit equations while
Fire Protection District may be statistically significant, the influence of mandates and TEL are qualitatively invariant to the treatment of these districts. (1978) finding that volunteer use is inversely related to opportunity cost. There appear to be strong neighbor effects with the percentage of departments in the state that are paid inversely related to the probability of a given department employing volunteers.
The probit equations reported in
and 2.4 present the estimates of ordered probit equations consistent with (16a) -(16c)
. For these equations we order departments by their reliance on volunteers into three types:
volunteer, combination, and paid. 22 As predicted, both mandated pensions and TEL are inversely related to the probability of employing paid fire fighters. 23 Furthermore, both effects are statistically significant and qualitatively meaningful. As reported in Table 5 , computing the probability changes at the sample means, we find that the existence of pension mandates increases the probability of a typical area employing a volunteer department by 13%. TEL increase the probability by 11%. Furthermore, the existence of pension mandates decrease the probability of the typical area possessing a combination department by 10%. TEL decrease the probability by 8%. Both pension mandates and TEL decrease the probability of the typical observation employing a paid department by 3% each. Given the substantial differences between the average area and the average area with a paid department this impact is rather surprising. If we limit our attention to an area with the typical characteristics of a paid department's jurisdiction, the impact of pension mandates and TEL are even more striking. Pension mandates decrease the probability of such an area having a paid department by almost 13%. TEL decrease this probability by 10%. The impact of local characteristics and other state-level variables on the determination of departmental type generally conforms to the results of the probit equations as well as our prior expectations.
To examine the impact of pension mandates and TEL on the number of personnel employed in a given department we regress the natural log of the number of department personnel on our set of local and state level explanatory variables with our results reported in at less than the cost of provision. We find this somewhat surprising given that other mandated benefits, such as workman's compensation (Gruber and Krueger (1991) ) and maternity leave (Gruber (1994) ) are almost entirely capitalized into wages. Table 4 presents the results of probit estimations of the decision to engage in fundraising activities as well as Tobit estimates of the amount of fund-raising. We report one specifi-cation in which we estimate fund-raising unconditional on the use of volunteer labor (4.1 and
4.3).
In addition, we incorporate a selectivity correction, λ, to incorporate the probable correlation between the decision to rely on volunteer labor and the decision to seek monetary contributions (4.2 and 4.4). In our probit results, as expected, TEL are directly related to the probability of engaging in fund-raising. TEL increase the probability of a typical community engaging in fund-raising by 10%. There is also some evidence that mandated pensions are directly related to probability of engaging in fund-raising. However, the statistical significance of the coefficient for Pension varies across specifications. The selectivity correction, λ, in 4.2 is statistically significant, suggesting that these decisions to use volunteers and raise funds are related. We interpret the significance of TEL across all four specifications as strong evidence that TEL impact the decision to engage in fund-raising.
The theoretical model predicts that TEL will not only increase the probability of engaging in fund-raising, but will also increase the level of fund-raising. We test this proposition by estimating two specifications of a tobit equation 4.3 and 4.4. 25 By performing the tobit procedure, we account for the fact that many departments do not engage in fund-raising at all. As expected, the coefficient on TEL is statistically significant and indicates that TEL increase the level of fund-raising activity of departments. From 4.3, we find the existence of TEL increase local fund-raising by about $24,000. Given the theoretical ambiguity of the prediction of the impact of mandates on fund-raising, it is not surprising that the estimated coefficients on Pension are not statistically significant in either 4.3 or 4.4.
Our investigation of pension mandates and TEL generally confirms the theoretical predictions of the model. TEL increase both the probability of engaging in fund-raising and the level of fund-raising activity under taken. Legally constrained local governments turn to monetary contributions to make-up lost revenue to maintain service quality at levels consistent with that desired by the median voter. The model does not predict an impact of pension mandates on fund-raising and our empirical work does not generally find a relationship.
26
The impact of pension mandates and TEL on department budgets is investigated in Table   6 . The dependent variable for these regressions is the natural log of the department's operating budget, reported in thousands.
27
The regression equations are performed conditional on department type and include a selectivity correction, λ. These regressions are perhaps the most difficult to interpret because departments may react to pension mandates and TEL on at least two margins that are not held constant in these regression. First, pension mandates and TEL may influence the department's decisions concerning capital and service quality. Thus decreases in the operating budget may be due to decreases in quality, substitution into capital (not in the operating budgets), or substitution into volunteer labor. Given the lack of a direct measure of fire protection service quality, we are unable to determine if, for example, a decrease in the budget implies a reduction in quality or whether an increase in the use of volunteer labor (for volunteer and combination departments) offsets the reduction in the budget.
For paid departments, mandated pensions are predicted to increase the department's budget by about 12%. This occurs despite the reduction in personnel (department size) reported in Table 3 . However, the estimated coefficient is not statistically significant. TEL decrease the budget of a fully paid department by about 28%, consistent with the 18% reduction in personnel reported in Table 3 . However, the estimated coefficient is only significant at 13%. For combination departments, the estimated coefficients are significant at the 5% level. Both pension mandates and TEL decrease the department's budget by about 33%, suggesting that these departments engage in substantial switching between paid and volunteer labor.
28
The estimated equations for volunteer departments yield unexpected results. Pension mandates, which do not apply to volunteer departments, increase the department's budget by almost 30%. TEL also increase the department's budget, by about 36%. While the estimated coefficients may suggest an endogeneity problem, the selectivity correction (λ) should control for this effect.
Conclusions
Our examination of TEL and pension mandates suggests that local authorities increase reliance on volunteer labor and monetary contributions in response to TEL and increase reliance on volunteer labor in response to pension mandates. The notion that fiscally constrained local governments seek to supplement budgets with voluntary contributions strikes us as intuitively appealing. Furthermore, it accords with recent work by Brunner and Sonstelie (1997) , who find that school districts in California turn to voluntary contributions to by-pass de facto spending caps created by the post-Proposition 13 system of financing public education.
It is our impression that conventional wisdom in the fire fighting community is that local population drives decisions concerning the use of volunteers and reliance on fund-raising. We find that controlling for the important influence of both population and population density, state restrictions on local fiscal autonomy do influence local choice over provision and funding methods. While the probability changes reported in Table 6 are not overwhelming, they are not trivial either. A rich data set of variables allows for the inclusion of many details of the local service environment. Given the vast differences between areas relying solely on volunteer labor and those funding departments fully staffed with professionals, the significance of mandates on the mix of labor inputs and on funding decisions for local fire protection is striking.
Our findings seem consistent with those of Kingma (1989) and Schiff (1985) , who find evidence that public spending does "crowd out" private contributions to related activities. Here, we find that other government policies, specifically TEL and mandates, that reduce government spending or increase the costs of public services increase both monetary and labor (time) contributions; rather than the crowding out of private contributions with government spending, we find that reductions in public spending imposed from outside the local jurisdiction result in partial replacement by increases in private contributions. Our findings on volunteering might thus be considered extensions to the existing literature on "crowding out" as they suggest that contributions of time, as well as money, respond to government policies.
We also interpret our results as evidence that volunteering and monetary contributions to public services are sensitive to public service quality and therefore cannot be entirely explained by a "warm glowing" feeling alone. However, the fact that contributions to fire protection do not entirely offset budget reductions also implies that the "warm glowing" must play some role in the decision to volunteer or contribute to fire services.
Finally, the results suggest that evaluation of the impacts of mandates and TEL, both in terms of their impacts on public service quality and their social costs, are complicated by changes in both contributions of time and money that may not be considered insignificant. If the impacts of mandates and TEL on public service are at least partially offset by increases in volunteering by individuals with high opportunity costs, these interventions by the state may be much more costly than an examination of their impact on public service quality or budgets might suggest. 29 Given both the extensive use of mandates and spending limits and a significant use of volunteers in many public services, research on the use of volunteers and fund-raising in other public services, particularly education, seems warranted.
Notes
1 From Lovell and Tobin (1981) .
2 From Gold and Fabricius (1989) and Advisory Commission on Intergovernmental Relations (1995).
3 One study that does examine the impact of mandates and tax limits on voluntary contributions is Brunner and Sonstelie (1997) . 4 Abrams and Dougan (1986) employ a cross-section of observations from 1980 and find no significant relationship between the existence of TEL and the level of government spending.
5
Our specification of the utility function implies that
=0 and suggests there are only small cross-price elasticities between volunteering and donations, somewhat contrary to the findings of studies using micro-data such as Brown and Lankford (1992) and Andreoni et. al. (1994) . However, since our purpose is to generate predictions on the impact of mandates on donations and volunteering and we are using aggregated, rather than micro-data, this assumption is relatively innocuous.
6
We assume a lump sum tax is used rather than a property or income tax for purposes of exposition. The qualitative nature of the results using a property or income tax are the same but using the lump sum tax allows us to abstract from issues related to labor supply or housing markets.
7
Earlier versions included a marginal cost of employing volunteers (c v ) While there are undoubtedly marginal costs associated with volunteers, including minimal compensation of volunteer fireman in some states, the very discrete choice of either extensively using volunteers or not using them suggests that fixed costs are of primary importance.
8
Of course the locality must also decide what tax rate it should set for public financing. An extension of (5) would be to have the tax rate, as chosen by the median voter, for example, to also be chosen in the Nash equilibrium. However, since for our comparative statics, we do not focus on the endogenous determination of the tax rate we forego any formula modeling of its determination. 
< 0 then donations, in the absence of any changes in taxes, decrease. Essentially this condition says that the increase in marginal utility from the reduction in the level of public service is less than the decrease in marginal utility due to the decrease in the marginal product of professional employees. In the absence of any contributions the sign of the change in local taxes, sign[dT/dc P ] = sign
, so if taxes are expected to increase as a result of the mandate, donations might decrease. 12 We allow for the possibility that the error terms, ε and γ, are correlated. The existence of this correlation suggests that the efficiency of the estimates might be improved through a seeminglyunrelated regression procedure such as described in Greene (1996,660-663) . Given the discrete nature of our dependent variable, this procedure is quite difficult. Furthermore, as estimating the equations independently should only reduce efficiency, we are making it harder to reject the null hypothesises that mandates and TEL do not affect contributions.
13
The states included are: Alabama, Arizona, Arkansas, Colorado, Connecticut, Delaware, Florida, Georgia, Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maine, Maryland, Mississippi, Missouri, Montana, New Hampshire, Ohio, Oregon, Tennessee, Texas, Utah, Washington, and Wisconsin.
14 Summary statistics are quantitatively quite similar when computed for all available observations. However, the full sample contained about sixty percent volunteer departments and only fifteen percent paid departments. 15 The 1994 Fire Engineering Directory of Municipal Fire Departments reports that sixty-five percent of the departments are volunteer, twenty-one percent are combination, and fourteen percent are paid. 16 The states in the sample that mandate pension plans for paid fire fighters are Idaho, Illinois, Iowa, Louisiana, Missouri, New Hampshire, Ohio, and Oregon. The other twenty states either do not mandate pension plans specifically for paid fire fighters or require pension plans for both volunteer and paid fire fighters. 17 Due to data limitations, this prediction can only be tested for paid departments. For combination departments the number of paid fire fighters is not known. 18 The states in the sample that do not impose these financial restrictions on municipal governments are Connecticut, Georgia, Maine, New Hampshire, Tennessee, and Wisconsin.
19 Industrial Earnings is measured at the county level. 20 These variables may also control for otherwise unobserved variation in state's involvement in local fire protection.
21 Bogart (1991) shows that the treatment of special taxing districts and other quasi-government agencies can be an important statistical consideration when estimating the demands for local public services.
22
As a check on the ordered approach, we estimated multinomial logit models and performed the Hausman-McFadden (1984) test for the Independence of Irrelevant Alternatives. The test allows us to reject I.I.A., and hence the unordered approach, at the 2.5% level of significance. 23 Furthermore, the ordered probit equations confirm our belief that older areas are more likely to employ volunteers. 24 These are variations on the standard Mill's ratio, but are calculated from the ordered probit. For an example of the calculation of the selectivity corrections from the ordered probit with three alternatives, see Jeon and Berger (1996) . Maddalla (1983, provides a theoretical discussion. 25 We have also estimated the equations using standard OLS and obtained qualitatively similar results. As generally expected, application of OLS without accounting for the mass of observations at zero leads to underestimates of the relevant coefficients. In particular, these equations implied that TEL increase local fundraising between $12,000 and $20,000, depending on the specification.. 26 However, 4.1 does present weak evidence that pension mandates are directly related to the probability of a department engaging in fund-raising activity. 27 We have examined alternative forms for the dependent variable, such as budget, per capita budget, per fire fighter budget, and LN(per capita budget). For volunteer and combination departments, the form of the dependent variable does not significantly alter the results. However, for paid departments the signs and significance of the relevant coefficient estimates depend on the form of the dependent variable. For example, using budget as the dependent variable, the coefficients on both Pension and Limit are negative and significant at the 5% level. However, using per capita budget yields results similar to those reported in Table 6 2 In all tables *** denotes significance at 1%; ** at 5%; and * at 10* in two-tailed tests. 2 House Age is omitted for identification purposes.
3 The appropriate λ for each department type is computed using specification 2.3. 2 House Age is excluded from specifications (2) and (4) for identifications purposes. 
